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(54) A crankcase scavenged 

two-stroke Internal combustion 
engine 

(57) A duct (K) and at least one further 
passage (H'), (B'j extend between the 
crankcase chamber (L) and the 
combustion chamber (M) and a fuel/air 
mixture port (F) leads into the duct (K) 
and an air or mixture port (G) leads into 
the crankcase chamber (D.The passage 



(H'), (B') exits Into the combustion 
chamber between the exit into that 
chamber from the duct (K) and an 
exhaust port (J) leading out of the 
combustion chamber (M). in operation 
fuel enters the combustion chamber 
(IVI) in the air of the fuel/air stream 
entering the duct (K) and air is 
additionally pushed into the 
combustion chamber (M) by the 
downward movement of the piston (P) 
through the passage (H'), (B') and the 
duct (K). The fuel/air mixture Is 
separated from the exhaust port (J) by a 
layer of air. 
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SPECIRCATION 

Improvements in or relating to Internal combustrbn 
engines 

5 

This Invention relates to Internal combustion 
engines. 

In two-stroke internal combustion engines com- 
monly used to power motorcycles, mopeds, out- 

10 board marine engines, chainsaws, drone aircraft 
engines and in many other applications the power 
unit is of the crankcase compression type and, using 
either the loop or the cross-scavenging method, the 
combustion of the fuel air mixture is initiated by an 

1 5 electric spark discharge. The fuel used is commonly 
a liquid and of the hydrocarbon type. 

According to this Invention a two-stroke internal 
combustion engine comprises a combustion 
chamber, a piston reciprocable in the combustion 

20 chamber, an exhaust port from the combustion 
chamber, a crankcase chamber, a duct extending 
between the crankcase chamber and the combustion 
chamber, an admission port to the duct, the duct 
communicating with the combustion chamber at a 

25 point remote from the exhaust port, a further admis- 
sion port to the crankcase chamber of the engine and 
a furttier passage between the combustion chamber 
and the crankcase chamber, communication bet- 
ween the combustion chamber and the crankcase 

30 chamber through the duct and the passage being 
controlled by movement of the piston. 

There could be two or more said ducts each with 
an admission port. There could be two or more 
exhaust ports. There could be two or more admis- 

35 slon ports to the crankcase chamber. 

The admission port to the crankcase chamber is 
intended for admission of air and the admission port 
to the duct Is Intended for admission of air and fuel. 
Lubricant for the crankcase could be admitted 

40 through the admission port to the crankcase chamber. 
The invention may be performed In various ways 
and one specific embodiment witli possible modific- 
ations will now be described by way of example with 
reference to the accompanying drawings, in which:- 

45 Rg. 1 1s a longltudinal^ section through a single 
cylinder two-stroke internal combustion engine; 

Fig. 2 is a horizontal section through the exhaust 
port of the engine of Rg. 1 ; 
Fig. 3a Is a side elevational view in section of a 

50 twin cylinder two-stroke internal combustion 
engine; 

Rg. 3b is an end elevational view of the engine 
shown in Fig. 3a; 
Fig. 4a is a side elevational view in section of an 
55 alternative form of twin cylinder engine; 

Fig. 4b Is an end elevational view of the engine 
shown in Fig. 4a; 

Fig. 5a is a more detailed front elevational view of 
a part of the engine shown in Figs. 4a and 4b; and 
60 Rg. 5b Is a partial side elevational view of the form 
of engine shown in Figs. 4a and 4b. 
Referring to Figs. 1 and 2, the engine Is of the 



crankcase compression type in which the piston P 
pumps fluid from a crankcase chamt)er L to the 
65 combustion chamber or cylinder M, the crankshaft IM 
and connecting rod R being shown diagrammati- 
cally. Spark discharge means S are provided in the 
usual way. 

The engine includes a transfer duct K communicat- 
70 ing at Its lower end with the crankcase chamber L 
and at its other end with the combustion chamber M 
at a location diametrically opposite to the exhaust 
port J. The engine is shaped to provide passages B'. 
H' which provide communication between the 
75 crankcase chamber L and the combustion chamber 
M when the piston P is at the lower region of its 
reciprocal movement and are nearer the port J n 
passage K. 

It will be obsewed that the duct K in its lower por- 
80 tion is defined in part by curved wall K' which exte- 
nds below the level of the axis N' of the crankshaft N. 

The engine has a first admission port G which 
communicates directly with the crankcase chan r 
L. The engine has a second admission port F com- 
85 munlcating with the duct K In the upper region of the 
ductK. 

Itis proposed that the air for combustion shall be 
induced Into the seated crankcase chamber L of such 
an engine by the two apertures F and G, and that the' 

90 air entering via aperture F shall Induce or have 
inserted into this flow through F all the required fuel 
quantity for correct or optimum operation of the 
engine. The air entering through aperture G shall 
induce or have inserted into such air flow none of the 

95 required fuel quantity for correct or optimum opera- 
tion of the engine. The induction of the streams of 
fresh charge F and G shall be controlled by valves C 
and D which can be either of the automatic type such 
as a read valve or can be controlled by the move- 

1 00 ment of the piston or the rotatio n of the cran kshaft. 
The total flow quantity of the fresh cha rge strea^ F 
and G into the engine can be controlled lay throtu^s 
at 1 and F. it Is expected that up to 30% of the 
required air will enter through G while the remainder 

105 will enter through F. 

Some small portion of the fuel entering at F wi" 'n 
practice enter crankcase chamber L but the dimv 
sions, and in particular the length, of duct K is such 
that a minimum or very small amount of fuel reaches 

110 charhberL. 

During the scavenge or transfer portion of the 
engine cycle the fresh air and fuel charge is expelled 
from the crankcase chamber L by the pumping or 
compression movement of the piston and this air 

115 and fuel charge enters the cylinder M via streams A, 
B and H respectively through the transfer ducts K, B', 
H', H' extending from the crankcase chamber L The 
stream of fresh charge labelled A emanates from the 
transfer duct K and contains the major portion of the 

120 fuel quantity required for the correct or optimum 
operation of the engine and as this stream of fresh 
charge labelled A is at the farthest possible distance 
from the exhaust port J then it can be expected that 
very little of this stream A will exit from the cylinder 



The drawings originally filed were informal and the print here produced is taken 
from a later filed formal copy. 
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via exhaust port J until the piston seals the exhaust 

'^-fLlotherstreams of fresh chargeBan^^^^^^^^ 
ing a minor part, in practice small P«rt.p;^l?«^«' 

5 required for correct or optimum ^P^-f '^"^ 

engine shall enter the cylinder In such a manner so 
thatthe major proportion of these streams ^j"^^^^ 
retained in the cylinder Wl for tf^e P"*" „ 

cess. Inthe event that some of these streams B and H 

10 beshort-circuited irtotheexhaustport J,tfien« 
they consist mostly of air, only a small P^oport on of 
thrtotalfuel quantity supplied to the engine will be 
loJttothe exhaust systemand will notparticipate .n 
the combustion process in the engine cylinder M. 

any short-circuiting of these streams B and H into the 
exhaust system or systems via the exhaust Port J 
Xrovideoxygenforfurtherbenefiaalox.d.saK^^^ 
of the combustion products from the previous f.nng 
20 cycle, and tend to assistvirith a reduction m the 
exhaust emissions of carbon monoxide and 

unbumed hydrocarbons. ,„.h««„e 
Ideallv all the fuel will be in stream A. In the case 
wiere^rea^^sBandHlnciudesom^ 
25 ^^SSandairtochamberMisstratified^thatismat 

I east two streams. 

TeaipplyofftielwPOrtFcanbevIaacarburet- 

*°There could be a plufalllyof exhaust potts J genB- 

own fuel inlet port, the ducts K being generailv 
opposltetotho exhaust port or ports, 
•nieie could be a plurality of admission ports G. 
qi; ThBoortoroortsQcanbeinotherlocations. 

^^^X«%»™dco,wen'entiy be admitted thro^^^^^ 
port or P0I18Q end asthe lubricant is usually a hyd- 
SSSi.n.on»ofItv»uldformpa.tofs^rea^B 
SJidHetKJ be burnt during combustion. FroniUlis 
40 ^hrt rf viowthe lubricant might be 'e?arded as fuel. 
Inthe preferred arrBngement only air .s adrnmed 
at port o?^G but It to contemplated that a small 
SXel could be«taitted through P^^^^^ 
BOftsG. However, a stream F contains a h'S^er 
4S??o%rtlonoffueltoalrth.ndo«s»;eam^^^^ 
See stream Awould Include mortof thefuel 

Theforegoing discussion has been apP '^d to a 
.inole-cvlindBr engine but is equally applicable to an 
e„§ne^nttX?«o^l»cvcle<»n^^^^ 

GO or more cylinders in ""V m«*»"^ '^S? 
thosetwo or more «y«"<'«'*- T*" 
mSttlcyllnder engine (in this case two ^jrhndert aw 
^n in Ros. 3a and 3b, 4a and 4b and 5a at^d 6b. 
S *e embodiments of these ^O^-J^T;^ 
SS to those of the embodiment of Figure 1 "•ve 
teln Tven the same letter references as FlgsM and 
rprSidedbythenumeral3or4asappropnatt^ 
Retorina to Rgs. 3a and 3b, a two cylinder two- 
stKSrol combustion engine is shown, m 
60 ^SeaScylinderisgenerally of the same con- 
ZSto?M the single cylinder of the engine of Figs. 
Vand 2 Inthetwo cylinderengine,howeve , the 
;d':^stlin^:n3Qspli«.lntotwobran*e^^^^^^^^^ 
fnthBhasmofraspecavecrankeasechamberSLvia 
65 C^rf^hr^~3E.Theedmlssionport3Falso 



sDlits into two branches leading into respective 
. ;anXduc.s3K.Asingle1hrottl.31 -P™''^""" 
tt,e port but a reed valve 3C Is provided ineach 
branch. The throttles 3E are cab e operated and the 

'rr,C-rn?3'?i"«~«-«Vl.nd,r 
embocJm^toftheinvenUonsuitable^^^^ 
outboard marine engine. Figs. 4a and 4b snow 8 

S^lTartoSFIgs 38and3b.butisdmerently 
SSftas 8 Similar method of introducing air 

•"^^eTc^bedenginesare of the loop scavenging 

80 kinX^inventiSn Is also applicableto engmes of 
Siecross-scavenglngWndwhlehatohaveductor 

ducts K. 

^T'^A two-stroice internal combustion engine 
85 compris^ a combustion chamber, a piston re^pro- 
^Ethe combustion chamber, an exhaustport 

from the combustion chamber, a 
chamber, a duct extending between the crankcase 
Samber and the combustion chamb^r^ 
90 slon port to the duct, the du^t communicating wim 
'° S^^cSmbustionchamberatapointremote^ 

exhaust port, afurther admission porttothe cwik- 
casechamber of the engineer 

A t°a-stroke internal combustion engine as 
100 claimed In Claim 1. in which the ^"rth«^ « J^^'f 'S^^ 
port leads directly to the crankcase chamber and is 
operative to admit eirto the chamber. 

3 A two-stroke internal combustion engine as 
claimed in Claim 2. in which there are two or more 

105 further admission ports. ■ 

4 Atwo^roke Internal combustion engine as 
claimed in any preceding dalm, in which two or 
more exhaust ports leadlngfrom the combustion 

,,C TArirK?.trn8lcombus«o„en^^^^^^^^^ 
claimedlnanyprBcedlnBCtolm,Inwhichthefirst 
menToned admission porttothe duct is operative to 

admit air and fuel to the duel . 
6 Atwo-stroke internal comburfon engine as 
115 claimed in any preceding claim. In which n«efsare 
plSforadmittlnglubricantthroughthefurther 

"T'tZ:;J"oke.mema>combusdonenfllnees 
claimed in any preceding claim which is a single 
120 cynnder engine ^^^^^ 

Mm^ZV^ preceding claim, which ise muWcyli- 
"f Awtstroke internal combustion engine sub- 

to Figs. 1 and 2, Rgs. 3a and 3b and Figs, oa, w. as 
and Sb of the accompanying drawings. 
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